Biodistribution and in vivo efficacy of genetically modified human mesenchymal stem cells systemically transplanted into a mouse bone fracture model.
Human mesenchymal stem cells (hMSCs) have generated a great deal of interest in clinical application due to their ability to undergo multi-lineage differentiation. Recently, ex vivo genetic modification of hMSCs was attempted to increase their differentiation potential. The present study was conducted to evaluate the biodistribution and in vivo efficacy of genetically modified hMSCs. To accomplish this, Runx2, which is a key transcription factor associated with osteoblast differentiation, was transduced into hMSCs using lentiviral vectors expressing green fluorescent protein (GFP) or luciferase. Here, we developed an experimental fracture in mice femur to investigate the effects of Runx2-transduced hMSCs on bone healing and migration into injury site. We conducted bio-luminescence imaging (BLI) using luciferase-tagged vector and quantitative real-time PCR using GFP probe to investigate the biodistribution of Runx2-transduced hMSCs in the fracture model. The biodistribution of hMSC cells in the fractured femur was observed at 14 days post-transplantation upon both BLI imaging and real-time PCR. Moreover, the fractured mice transplanted with Runx2-transduced hMSCs showed superior bone healing when compared to mock-transduced hMSC and MRC5 fibroblasts which were used as control. These data suggested that transplanted genetically modified hMSCs systemically migrate to the fractured femur, where they contribute to bone formation in vivo.